F r o m Th e F i e l d
at each level. The Hubei CDC is responsible for surveillance and communicable disease reporting, prevention, screening, and treatment, including TB, sexually transmitted infections (STIs), and HIV. 3 The Division of Treatment and Care (DTC) in the National Center for AIDS/STD Control and Prevention, China 4 In Hubei Province, the Board of Health and its CDC initiated an ambitious effort in November 2003 to build local capacity for HIV prevention and treatment by training county, township, and village-level health care workers. The principal partners were Project HOPE, Wuhan University, and Zhongnan Hospital. This report summarizes the experience of this training and mentoring program.
The HIV Prevention And Treatment Program
n Record keeping. The Hubei CDC maintained provincial records of the gradual scale-up of ART and HIV care starting in 2003-04. County CDCs distributed and monitored ART as it became available. Local CDCs also maintained treatment outcome data, such as CD4 cell counts and mortality, and monitored clinicians' performance in HIV care through the completion of standardized clinical data collection forms at local clinics, with regular reports sent by fax to provincial and national CDCs.
n Training and mentoring. Project HOPE led the training and mentoring program. The partners convened a Senior Technical Advisory Group (SenTAG) of Chinese and international HIV experts in early 2004 at Wuhan University. SenTAG defined the training agenda, the curriculum, the evaluation plan and tools, and the plans for ongoing support and mentoring of the master trainers and the trainees. A cascading Training of Trainers (TOT) program followed from July 2004 to December 2005. Four groups of senior Chinese trainees-for a total of seventy-eight master trainers-were selected by the Hubei CDC and the local county CDCs to be master trainers, based on their clinical skills and experience working with HIV-infected patients. In July 2004, seventy-five physicians chosen by the Hubei CDC met for a five-day training session. Morning didactic lectures were followed by afternoon small-group patient encounters, role playing, and case discussions led by the master trainers. In subsequent training sessions, the master trainers assumed greater responsibility for presentations, case discussions, and ongoing mentoring. The newly developed Chinese CDC Free ART Manual (July 2004) was adapted for use by county-level health care workers. Trainees received manuals and a compact disc of all presentations, materials, and care tools in Chinese and English.
n Knowledge assessments. Short-term knowledge improvement was measured by pre-and posttraining knowledge assessments. Mentoring of clinicians and continuous quality improvement were initiated in parallel with training activities. Activities included direct patient encounters, structured chart reviews, case discussions, and assessment of compliance with China's Free ART Guidelines to assess long-term gains in clinical competence. Monitoring and evaluation were based on test scores, participants' satisfaction surveys, qualitative and quantitative mentoring outcomes, and standard HIV clinical outcomes such as mortality, retention in ambulatory care, change in CD4 cell count, and maintenance on ART. Finally, the partners conducted a follow-up mentoring and assessment process in the highest-incidence counties in 2006 with local staff, the master trainers, and visiting HIV experts.
Results Of The Program
From January 2002 to August 2006, the Hubei CDC reported that 3,063 people with HIV, most of whom were former plasma donors, were diagnosed and entered into care. n ART regimens. The most common initial ART regimen was generic zidovudine, didanosine, and nevirapine. Didanosine was first available in the powdered formulation, leading to high rates (30-50 percent) of gastrointestinal side effects and initial patient dissatisfaction with ART. This problem was mitigated initially by traditional herbal antinausea preparations and later by the introduction of didanosine in tablet form and the addition of lamivudine to the national Free ART Formulary in 2005.
n Training participants. At all levels of care, 8,759 health care workers-including 2,822 physicians in CDC-run clinics and Board of Health hospitals, 1,940 registered nurses, 1,446 laboratory technicians, and 2,551 administrators-participated in one or more of 85 training sessions and 262 half-day workshops. Seventy-eight master trainers received intensive training as trainers and subsequently conducted broad training sessions at the county, township, and village levels involving an average of fifty health care workers, including a nucleus of physicians on the HIV care team in their clinic or hospital. All participants received pocket ART guides and ongoing mentoring and support from the master trainers and from Project HOPE and partner clinical staff.
n Community education and counseling. The partners also conducted community education regarding HIV prevention and treatment, patient and family adherence assessments, and stigma reduction activities in parallel to the clinical training efforts that reached 12,658 youth and 1,997 community members. Ninety-eight percent of people living with HIV reported participation in adherence counseling in the previous three months. In CDC surveys of 138 and 192 patients on ART in 2005 and 2006, respectively, 86 percent of respondents reported 95-100 percent adherence to medications over the past three days.
n Knowledge scores of trainees. Meantraining participant scores on posttraining knowledge assessments showed improvement, with an average increase of 28 percent, compared to pretraining test scores. Trainees' satisfaction levels were a mean 9.6 on a scale of 1 (least satisfied) to 10 (most satisfied). Significant improvement in trainees' knowledge and clinical competence was observed in standardized instruments of conformity with the Free ART Manual.
n Assessment of clinicians' skills. Conversely, deficiencies in physician skills were identified that persisted over time, including the lack of ability to synthesize and present clinical cases and engage in complex clinical 
Discussion
This is the first report of a provincewide effort to scale up ART in China. Our experience suggests that rapid scale-up of HIV care and treatment, including ART, using existing health care worker capacity and a cascading TOT methodology is feasible and effective in rural areas of China. Improvements in clinical knowledge and competence contrast sharply with an anonymous survey of basic HIV knowledge among 1,400 Chinese health care workers in eleven provinces conducted in 1999, which found a very low level of knowledge of HIV/AIDS among them (that is, the frequency of correct responses to HIV knowledge and treatment questions ranged from 3 percent to 68 percent). 5 n Lower loss of patients to follow-up. The loss-to-follow-up rate of 1.1 percent is lower than rates observed in national and cohort data from China in the same era. In Jilin Province, 5 percent of patients were lost to follow-up in a small cohort followed from 2003 to 2005. 6 The national China CARES program reported that 8 percent of patients nationwide were lost to follow-up as of 30 June 2005. 7 n High ART adherence rates. Similarly, the observation of rates of adherence above 95 percent in 86 percent of rural residents with HIV at this early point in the epidemic compares favorably with the reported experience in Hunan Province in mid-2006, in which 80 percent of 308 rural patients reported taking 90 percent or more of their prescribed doses in the previous week. 8 n Satisfactory treatment outcomes. Finally, satisfactory ART treatment outcomes were observed in more than two-thirds of treated patients, characterized by increases in CD4 cell counts of an average of 138 cells/ml and the declining mortality rate. These outcomes compare favorably with the outcomes in eighteen ART scale-up programs in developing countries in Asia, Africa, and South America, in which the median CD4 cell increase was 103 cells/ml after six months and declining mortality rates were reported. In those programs, the loss-to-follow-up rates were 12-19 percent. 9 n Declines in mortality. While provincewide mortality data from other provinces are not available for comparison, our finding of an 82 percent decline in mortality in 3.6 years in Hubei Province and a mortality rate of 8. 
Overall Evaluation And Future Directions
Three important features of the capacitybuilding program were the development of HIV expertise in local CDC staff as Chinese master trainers, the triage of the effort to coun-ties with the highest HIV burden, and the ongoing mentoring and consultation from both an on-site American expatriate Project HOPE expert and a leading Chinese HIV expert to the master trainers. The role of the expatriate resident clinical expert was essential to this program, a conclusion also reached in the small pilot ART program in Jilin Province. These practices may be of value to the effort to reform the current Chinese medical education system and, in particular, to establishing an effective medical care network in rural settings. 11 The Hubei CDC linked this training program to the rapid expansion of HIV prevention and testing centers, and thus increased the likelihood that people who tested positive would be able to obtain ART and receive wellinformed health care. The aggressive and enlightened central government HIV policies in 2001 (creation of the DTC and the China CARES Program as part of the Four Frees and One Care initiative) were essential drivers and creative stimulants of these actions in Hubei Province. 12 n Contributions of the partners. Each partner provided services that were critical to the training and mentoring program. The Hubei CDC selected the master trainers and the trainees, enabled ongoing mentoring at the CDC clinics, and maintained clinical records. Wuhan University contributed expert clinician time and training space, and Zhongnan Hospital provided training space at the Zhongnan Hospital HIV Training Center. Project HOPE contributed the TOT training methods, state-of-the-art training materials in Chinese and English, program resources and administration, training records, and resident expatriate expert clinical faculty for the duration of the program.
n Value of the TOT approach. The TOT approach in this program gradually elevated local physicians and other health care providers to an adequate level of knowledge and skills over time through mentoring conducted by Chinese physicians under the guidance and oversight of expert clinicians. Thus, the project nurtured a cadre of Chinese master trainers with HIV knowledge and clinical skills combined with the critical operational knowledge caring for people with HIV in Hubei Province. These activities strengthened the durability of the program's outcomes and the sustainability of high-quality care for people living with HIV in Hubei Province.
n Training in other provinces. Scant information is available regarding HIV training in other provinces. By June 2005, only 700 physicians nationally were reported to have received five-day training sessions conducted by the China CARES Program, and another 520 physicians participated in a two-month residency. The Pangaea Global Health Foundation conducted week-long training sessions in Yunnan and Anhui Provinces in preparation for HIV clinical care centers and shared methods, faculty, and training materials from Project HOPE. Although the outcomes are as yet unknown, these projects also placed an emphasis on a resident expatriate HIV expert to ensure longitudinal mentoring of local clinicians, rather than relying on single, short-lived training sessions.
n Obstacles along the way. Major obstacles were encountered during the implementation of this program. For example, rural physicians had the equivalent of an eighth-grade education in the United States, followed by five years of medical school, in which a passive "apprenticeship" approach was used for clinical training. As a result, physicians demonstrated low competence in medical case presentation, clinical reasoning and differential diagnosis, and treatment planning. Supplemental modules to develop these skills were introduced, but this obstacle will need to be addressed at the level of health professional schools in China as part of their planned medical education reform.
Regular longitudinal follow-up for medical problems was unfamiliar to physicians and patients in China. To address this challenge, the Hubei CDC used home visits and patient visits to special community centers known as "warm houses," and the project emphasized the guideline requirement for regular followup. Similarly, rural physicians were not experienced in the principles of early diagnosis and F r o m T h e F i e l d disease prevention. Thus, the stigma of HIV testing was not offset by any perceived health benefit of early treatment, and the uptake of HIV testing was slow-a problem that persists today.
The project jointly trained local CDC and hospital physicians to develop care linkages with some success, but reform at the national level will be necessary to address the impact of privatization, decentralization, and underfinancing of public health services. Central government programs to provide US$1,000 stipends for each patient with AIDS and to provide health insurance have offered partial relief, and the goal of national health reform is to provide basic medical services to the entire population by 2020. 13 n Dealing with stigma. Although stigma toward people with HIV improved over time, it remains a potent obstacle to effective prevention and care. 14 Health care workers and hospitals that serve people with AIDS commonly suffered secondary discrimination. The leadership of the CDC was essential to ensure physicians' participation in the project by making it mandatory.
n Deficiencies in rural health care. Systemic deficiencies in health care in rural China posed additional obstacles, many of which persist today. CD4 cell counts and other important diagnostic tests were not widely available until 2005, and many medications for opportunistic infections, such as gancyclovir and rifabutin, were either too expensive or unavailable. Viral load testing was unavailable and is only in limited use currently, resulting in prolonged periods of viremia in failing patients and a high level of ART resistance in 17 percent of patients with detectable viremia. 15 Even with greater availability of viral load testing, cost considerations may limit their regular use.
n Future directions for HIV care. Our findings reinforce lessons for the future direction of HIV and health care in China. 16 The partners encountered insufficiently trained staff, inadequate technical resources, and a fragmented health system with no incentive to support hospital care for people with HIV. The same enlightened pragmatism that led the national CDC to expand methadone clinics and harm reduction to reduce the spread of HIV among intravenous drug users will be necessary to address the persistent obstacles in rural health care that we encountered in Hubei Province. Expanded efforts to reduce stigma are needed to enable the identification of HIVinfected people and safely enroll and retain them in care. Ensured access to highquality health care that includes coordinated hospital and ambulatory care is an urgent national priority for those unable to afford health care. China has the resources to invest in the rural health infrastructure, but bolder steps than limited health insurance and stipends to special populations may be required.
To achieve high-quality care in rural settings, our experience suggests that reform of the medical education system will be required. Needed are curriculum content that meets international standards and is regularly updated, as well as training and mentoring methods that nurture the independence and clinical decision making of doctors in training and reward service at the county, township, and village levels. Mechanisms for postgraduate placements in community medicine clinics that merge opportunities for service and research at the county and township levels, and mechanisms for adequate reimbursement for physicians and hospitals may be useful to jump-start this process. The recent memory of the effectiveness of China's "barefoot doctors" could be an effective tool to use in motivating practitioners and moving public opinion behind such an effort, if the economic rewards and academic incentives are sufficient. 
